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MHUKpOKIIOHaTIBHOE Pa3MHOXKEHHE B ITOCIECAHNE OB
BCE MIMPE BHEAPSIETCS B TEXHOJIOTHIO BHIPAIINBAHUS
Ka4eCTBEHHOTO MOCaJOYHOTO MaTepraia IIOJOBBIX
U ATOAHBIX KyIbTyp. [IpumeHenue naHHou
TEXHOJIOTHH MO3BOJISIET B 60Jiee KOPOTKUI TepHO
BBIPACTUTh 3HAYUTEIHHBIN 00beM 0€3BUPYCHOTO
Ka4eCTBEHHOT0 1ocafouHoro Marepuana. OnHako, B
JTAaHHOM TEXHOJIOTHH UMEETCS PAJ HEPACKPHITHIX B
MOJIHOM Mepe TEXHOJOTHYECKUX 0COOEeHHOCTEeH. B
CBSI3H C 3THM, [IEJIBIO HCCIIE0BAHMUI SBISIOCH
MPOBEICHUE OLICHKH BINSHHS KOHIEHTPAINU
aykcuHa Ha 3((HPEeKTHBHOCTD TEXHOIOTHH
BEIPAIMBAHIS TOJTYOHKH METOIOM in Vitro.
OOBEKTOM HCCIIEA0BaHNUI SBISIIICH MUKPOPACTEHHS
ronyouku Beicokopocioit (Vaccinium corymbosum
L.) copta Bluecrop. B pamkax pa3paboTanHoH
METOAMKH OBUIH IPOBEIEHB! YUeThl HHTCHCUBHOCTH
pHU30TeHe3a MUKPOPACTEHUH TOTyOHKH U Pa3BUTHUS
1o0eroB B 2 mepuo/ia y4eToB — uepes 4 u 8 Hezenb
KyJIbTUBHPOBaHHUA. B pe3ynpTare mpoBeaeHHBIX
MccieI0BaHNi OBUIO YCTaHOBIICHO, UTO Hanboee
MHTEHCUBHOE YKOPEHEHHE MUKPOPACTEHUH IIPU BCEX
KOHIIEHTpalUsIX ayKCHHAa OTMeYasloch nocie 8
HeJleNb KyJIbTHBHpOBaHus. CpaBHUTEIbHAS OLIEHKA
3¢ peKTUBHOCTH M3ydaeMbIx KoHeHTpanuii UMK B
OTIBITE MOKa3aJla, YTO Haubosee HHTEHCUBHOE
HapaIll¥BaHUE BETeTaTUBHBIX TOOETOB U KOPEIIKOB B
o0a meprosa ydeTa 0TMEJaIoCch Ha BApHAHTE C
BBEJICHHEM B NMUTATEIbHEIN pacTBop 0,3 mr/n UMK.
YBenndyeHne KOHIEHTPAUN ayKCHHA TPUBOANIO K
YTHETCHUIO MUKPOPACTEHUI U CHIDKCHHIO UX
MOTEHIIMAaIa POCTa U PA3BUTHS
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In recent years, microclonal propagation has been
increasingly introduced into the technology of
growing high-quality planting material for fruit and
berry crops. The use of this technology allows for a
shorter period of time to grow a significant volume of
virus-free high-quality planting material. However,
this technology has a number of technological
features that have not been fully disclosed. In this
regard, the aim of the research was to assess the
effect of auxin concentration on the efficiency of
blueberry cultivation technology using the in vitro
method. The object of the research was highbush
blueberry microplants (Vaccinium corymbosum L.)
variety Bluecrop. Within the framework of the
developed methodology, the intensity of rhizogenesis
of blueberry microplants and shoot development
were recorded in 2 periods of recording - after 4 and
8 weeks of cultivation. As a result of the studies, it
was found that the most intensive rooting of
microplants at all auxin concentrations was observed
after 8 weeks of cultivation. A comparative
assessment of the effectiveness of the studied IMC
concentrations in the experiment showed that the
most intensive growth of vegetative shoots and roots
in both periods of recording was noted in the variant
with the introduction of 0.3 mg/l IMC into the
nutrient solution. An increase in the concentration of
auxin led to the suppression of micro plants and a
decrease in their growth and development potential
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Introduction. Gardening in the Russian Federation is actively developing.
Every year, positive dynamics of the area of fruit and berry plantations is noted
[1, 2]. At the same time, consumers are showing increasing interest in non-
traditional crops, especially berries. Blueberries are a valuable berry crop
containing a large set of organic acids, mineral salts and phenolic compounds
that have a beneficial effect on the development of the human body [3, 4].

Currently, there is a shortage of high-quality blueberry planting material,
without which it is impossible to establish effective production of this berry and
increase self-sufficiency in the southern regions of our country. The use of
microclonal propagation technology can solve this problem. However, the
introduction of blueberries into tissue culture was made relatively recently, and
therefore, there are a number of unresolved issues in the technology of its
cultivation [5, 6, 7].

To solve a number of pressing issues of blueberry microclonal
propagation technology, studies were conducted in 2023-2024 at the Scientific
and Production Center for Nursery Growing of Fruit and Berry Crops of the
Stavropol State Agrarian University.

The aim of the research was to determine the effectiveness of various
concentrations of auxin IMC in the technology of growing blueberries using the
in vitro method. The objectives of the research included determining the
intensity of rooting of regenerant plants, taking into account the number and
intensity of growth of formed shoots and roots in micro plants after 4 and 8

weeks of cultivation.
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During the research it was established that the use of the considered
concentrations of auxin IMC contributed to an increase in the intensity of
development of blueberry regenerated plants relative to the control without
introducing hormones into the nutrient solution. A comparative assessment of
the effectiveness of the analyzed IMC dosages showed an advantage in all
studied parameters of the variant using 0.3 mg/l IMC. An increase in the
concentration of the hormone in the nutrient medium had a somewhat
depressing effect on the development of regenerated plants and reduced the
intensity of formation of microshoots and roots.

Objects and methods of research. Research on the presented topic was
carried out in the conditions of the Scientific and Production Center for Nursery
Growing of Fruit and Berry Crops of the Federal State Budgetary Educational
Institution of Higher Education “Stavropol State Agrarian University” in 2023-
2024,

The object of the research was regenerated plants of highbush blueberry
(Vaccinium corymbosum L.) variety Bluecrop, grown by the method of
microclonal propagation in the laboratory of agricultural biotechnology of the
Stavropol State Agrarian University.

During the rooting of regenerated plants in the microclonal propagation
technology, an agar nutrient medium according to the recipe of Debnath and
McRae was used, saturated in accordance with the recommendations of the
authors with macro- and microsalts, with the subsequent addition of vitamins in
the concentrations of: B1-0.6 mg/1,B6-0.4mg/ I, PP - 0.5 mg/ I, sucrose -
20 g / I. In accordance with the approved experimental design, against the
background of the variant without the use of hormones, taken as a control, the
efficiency of various nutrient substrates for the stage of rooting of micro plants
was studied with the introduction of the following concentrations of
indolebutyric acid (IBA) into their composition: 0.3; 0.5; 0.8; 1.0 mg / I.

http://ej.kubaqgro.ru/2024/08/pdf/03.pdf
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After the introduction of the appropriate concentrations of the IMC
hormone, the media were sterilized at a pressure of 1.0 atm for 15 minutes.

The obtained regenerated plants were cultivated in a light room on shelves
with phytolamps with illumination of 2.5-3.0 thousand lux, at an average air
temperature of plus 21-24 °C, with a photoperiod of 16/8 hours.

During cultivation, on the 4th and 8th weeks, the intensity of development
of regenerated plants was recorded depending on the analyzed variants. During
the records, the proportion of rooted micro plants and the activity of callus
formation were recorded using generally accepted methods. In both periods of
recording, the intensity of growth of shoots and roots in regenerated plants was
determined. Statistical processing of the obtained data was performed in the
Statistica 10.0 program.

Discussion of results. As a result of the observations and records, it was
established that both analyzed factors (duration of cultivation and concentration
of growth stimulants) had a significant effect on the intensity of root formation
of regenerated plants. According to the analysis of the data obtained, after 4
weeks of development of micro plants, they had a fairly high intensity of root
formation, rooting in the experimental variants averaged 31.4-86.2%.

The surveys conducted during the second observation period showed a
significant increase in the intensity of rooting of regenerated plants relative to
similar indicators in the 4th week of rooting. The share of rooting of micro
plants in the eighth week of cultivation relative to similar indicators of the first
survey period was significantly higher. Moreover, the most intensive increase in
the share of rooted regenerated plants in the 8th week of cultivation compared to
the indicator of the first time period from the analyzed variants was noted at an

auxin IMC concentration of 1.0 mg/l, amounting to 59.9% (Figure 1).

http://ej.kubaqgro.ru/2024/08/pdf/03.pdf
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Figure 1 — Effect of IMC concentration and cultivation duration on the rooting

intensity of blueberry regenerated plants

A comparative assessment of the effectiveness of the studied auxin
concentrations showed that at both periods of the surveys, the most intensive
rooting of regenerated plants was observed when IMC auxin was introduced into
the nutrient solution at a concentration of 0.3 mg/l, the indicators of which
significantly exceeded the results of the other experimental variants by 2.1-
54.8% with a cultivation duration of 4 weeks, and by 0.4-9.3% in the second
period of the surveys.

Observations of the intensity of callus formation in the analyzed
regenerated plants showed that the use of all the considered concentrations of
auxin IMC in both observation periods contributed to the formation of minor
callus growths on the cultivated micro plants. At the same time, it should be
noted that in the control without the use of auxin, the frequency of callus
formation was at the level of 20.8-45.8% according to the experiment.

Along with the intensity of root formation in blueberries, the formation of

a sufficiently powerful root system plays a major role in the technology of
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growing high-quality virus-free planting material, which will significantly
increase the survival rate of micro plants at the ex vitro stage.

According to the analysis of the obtained data, the highest intensity of
rhizogenesis in the propagated blueberry microplants in the experiment was
noted after 4 weeks of cultivation. Mathematical processing of the obtained data
indicates that during this period, the use of all analyzed auxin concentrations
contributed to a significant increase in the average number of formed roots
relative to the control without the use of growth stimulants by 1.4-4.0 pcs. A
comparative assessment of the indicators of the compared options with the
introduction of auxin into the nutrient solution showed a significant advantage
of the option with an IMC concentration of 0.3 mg / |, which reliably exceeded
the results of the other experimental options by 0.5-2.6 mg / | (Table 1).

Table 1 — Effect of IMC concentration on the intensity of rhizogenesis of

blueberry microplants after four weeks of cultivation

IMC concentration, mg/l Average number of | Average length of
roots, pcs. roots, mm

0 (control) 1.8 1.9

0.3 5.8 4.1

0.5 4.8 3.3

0.8 3.2 3.0

1.0 5.3 3.8

HSRys 0.3 0.3

The calculation of the length of the formed roots showed a similar trend.
Against the background of the use of all analyzed auxin concentrations, an
advantage was noted over the control without the introduction of a growth
stimulator. The most intensive increase in the length of the roots in the
experiment was noted against the background of the use of an auxin
concentration of IMC at a concentration of 0.3 mg / I, significantly exceeding

the results of other options by 0.4-1.1 mm.
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The calculations of the intensity of growth of vegetative growths of
blueberry micro plants showed a slightly different picture after 8 weeks of
cultivation. The introduction of auxin in minimal concentrations (0.3 and 0.5
mg/l) into the nutrient solution contributed to an increase in the intensity of
development of blueberry micro plants relative to the control variant. However,
increasing the concentration of IMC to 0.8 and 1.0 mg/l caused a decrease in
growth processes in regenerated plants.

The highest average shoot length in the experiment was observed in the
variant with the introduction of IMC into the solution at a concentration of 0.3
mg/l, exceeding the indicators of all other experimental variants by 0.09-0.52
cm. In addition, this variant demonstrated the most intensive average shoot
growth from the period before rooting to the 8th week of the process, the
advantage of which relative to the indicators of other variants was 0.14-0.44 cm
(Table 2).

Table 2 — Effect of IMC concentration on the intensity of blueberry microplant

development after eight weeks of cultivation

IMC Average Average Length of spines, mm
concentration, | shoot length, shoot ]

mg/| cm grovvth, cm maximum average

0 (control) 3.43 1.27 18.2 13.9

0.3 3.63 1.62 20.5 15.8

0.5 3.54 1.48 19.2 15.0

0.8 3.40 1.32 18.1 14.3

1.0 3.11 1.18 16.5 13.1

HSRs 0.17 0.08 1.0 0.7

The analysis of the rhizogenesis intensity on the 8th week of microplant
cultivation showed that the greatest maximum rootlet length in regenerated
plants was observed in the variant with the introduction of IMC into the nutrient
solution at a concentration of 0.3 mg/l, the indicator of which exceeded the

results of the other experimental variants by 1.3-4.0 mm. The calculations of the
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average rootlet length in the experiment showed a similar picture. At the same
time, it should be noted that the smallest average rootlet length in the experiment
was observed against the background of the use of IMC auxin at a concentration
of 1.0 mg/l, the indicator of which was lower than the other experimental
variants and the control without the use of growth stimulants.

Conclusions. In recent years, the importance of the microclonal method
of propagation of fruit and berry crops, especially those unconventional for
certain soil and climatic conditions, has been increasing. Increasing the
efficiency of growing high-quality seedlings by the microclonal propagation
method is possible due to the use of plant growth stimulants. Analysis of various
concentrations of auxin IMC in the experiment showed that the most intensive
rooting of regenerated plants in both accounting periods was noted when IMC
was introduced into the nutrient solution at a concentration of 0.3 mg / I, the
indicator of which exceeded the results of other experimental variants by an
average of 0.4-54.8 mg / |. Despite a fairly high percentage of callus formation
in micro plants in all analyzed variants, rooting of micro plants was quite
intensive.

The analysis of the intensity of rhizogenesis of micro plants in the
experiment after four weeks of cultivation showed a significant advantage of all
variants with the introduction of IMC into the nutrient solution relative to the
control result. The maximum average number of roots and their length were
noted in the variant with the use of IMC at a concentration of 0.3 mg/I,
exceeding the results of other variants by 0.5-4.0 pcs. and 0.4-2.2 mm.

The surveys conducted after eight weeks of cultivating blueberry micro
plants showed that the most intensive growth of shoots relative to the indicator
before the start of rooting in the experiment was noted in the variant with the use
of 0.3 mg/l IMC, which reliably exceeded the results of the other variants by

0.14-0.44 cm. At the same time, a further increase in the concentration of auxin

http://ej.kubaqgro.ru/2024/08/pdf/03.pdf
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contributed to the suppression of micro plants and a decrease in the intensity of
development of both shoots and roots.

The research was carried out within the framework of the program to
support the development of research teams of the Stavropol State Agrarian
University on the topic of ‘“Creation of a nursery and development of a
comprehensive technology for growing high-quality blueberry planting material
obtained by the in vitro method” (No. 124081300021-8), implemented with the
financial support of the Strategic Academic Leadership Program “Priority -
2030
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